INTRODUCTION

41
Processing tomato is a major crop that represents the principal source of important 42 phytonutrients such as β-carotene and lycopene (Dorais, Ehret et al. 2008) . The main part is 43 consumed as tomato puree, paste, or sauce (Mirondo and Barringer 2015) . Tomato culture is 44 concerned by the agricultural use of fresh water for irrigation (Postel, Daily et al. 1996) . Water 45 resources are indeed under threatand the gap between water availability and demand is 46 exacerbated by global climate changes (Afzal, Battilani et al. 2016) . Processing tomato, an 47 intensive production in terms of water use, is highly concerned with this issue (Rinaldi, Ventrella 48 et al. 2007 ). The yield reduction depends on water deficit intensity and duration as well as on its 49 timing during tomato development (Rinaldi, Ventrella et al. 2007 ; Patane and Cosentino 2010) . 50
Water availability is one of the main factor impacting plant growth and consequently 51 harvestable yield (Boyer 1982 It was scheduled daily to compensate the evapotranspiration loss from tomato crop (ETP). ETP 93 was determined daily using reference evapotranspiration estimated from the Penman-Monteith 94 equation (Monteith 1965 ) and taking into account crop coefficient (Kc) and precipitations.
95
Water was first supplied every day in order to fully fit 100% of ETP. Forty-five days after sowing, 96 two levels of irrigation were applied: (1) water deficit (50% replacement of ETP) and (2) well-97 watered (control) to match 100% replacement of ETP. To mimic current production practices, 98 irrigation was stopped two weeks before harvest. The soil water potential was recorded hourly 99 using Watermark (Campbell Scientific, Antony, France) soil moisture sensors (six per water 100 regime), which were installed at 25 and 50 cm depths. 101 biomass decreased in production when the plants were exposed to water deficit ( figure 1A) . The 163 WD treatment produced -11% for "H1311", -30% for "Miceno", -24% for "Terradou" and -34% 164 for "H1015". However, analyzing dry weight yield, the results went to the same direction as 165 observed in the experiment of 2016 with the WD slightly increasing the total dry fruit biomass 166 for H1015 (+29%) and H1311 (+11%), but no differences were revealed for "Terradou" and 167 "Miceno" (figure 1B). With this result, it can be stated that even with a decrease in the 168 production of fresh biomass, which is expected when a water deficit is applied, the total dry 169 biomass remained at least at the same level as the control plants.
Plant and fresh fruit measurements
170
Water deficit also slightly increased the fruit dry matter content (DMC) (Figure 2A ) and 171 fruit soluble solids content (SSC) ( Figure 2B ). These results are in agreement with previous 172 works on the effects of moderate deficit irrigation on processing tomato (Boas, Page et al. 2017 ), 173 and correspond to the objective of the industry consisting in saving energy for water 174 evaporation by treating raw fruit with higher dry mater content. The increased of the fruit DMC 175 was up to +30% for "Miceno", +29% for "H1015", +24% for "Terradou" and +22% for "H1311. Tomatoes fruits were processed through CB and HB methods and puree quality 193 was assessed based on puree viscosity, puree dry matter content (DMC), puree soluble 194 solids contents (SSC) and color parameters (H°). In all tests, no bloc effect was found, 
218
We still propose that the effect of WD on puree rheology was driven by changes 219 in pectin composition, and by changes in particle size and shape. Indeed, transcriptome 220 analysis has revealed that plant response to drought includes differential cell wall 
236
PH of purees showed high variability of values between cultivars. PH ranged from 4.28 237 ("Miceno") to 4.46 ("H1311"). PH was not influenced by WD for any of the cultivars (data not 238 shown). However, when regarding the cooking processes we obtained a significant pH 239 differences (from 0.2 to 0.4 more for HB compared to CB). This result is consistent with previous 240 result indicating that no significant effects on fruit biochemical composition were detected 241 between WD and control. The higher pH of HB purees may be a problem especially for cultivar 242 exhibiting pH close to the value of 4.5, generally considered as a limit for the self-protection of 243 acid-food (like tomato puree are) regarding microbiological contamination.
244
About the color parameters, Hue angle (H°) values were significantly affected by 245 genotype, cooking, irrigation and blocks. Despite the differences between the blocks, the 246 behavior of the puree's colors paralleled in both, with purees from "H1311" fruits presented the 247 lowest values of H°, and consistently with the higher content of lycopene of this cultivar . All 248 H1311 are more red than the others, which was also verified in the experiment of the year 2016. 
